Detection of N7-methyldeoxyguanosine adducts in human pulmonary alveolar cells.
Alkylating agents may cause DNA damage in different human cells and tissues, including lungs. For instance, tobacco-specific N-nitrosamines are known to produce methyl-DNA adducts, such as N7-methyldeoxyguanosine, and to induce lung tumors. We applied a combined high-performance liquid chromatography (HPLC)/32P-postlabeling technique for measurement of N7-methyldeoxyguanosine in human pulmonary alveolar cells (HPAC). Thirty patients (13 males, 17 females; mean age 51 +/- 17 yr) undergoing bronchoalveolar lavage for diagnosis of nonmalignant lung diseases were studied. DNA was extracted from HPAC, digested to 2'-deoxyribonucleotide 3'-monophosphates and HPLC separated to obtain deoxyguanosine (dGp) and N7-methyldeoxyguanosine (N7-MedGp) monophosphates. Fractions corresponding to normal (1:10,000) and N7-methylated dGp were subsequently 32P-postlabeled by T4 polynucleotide kinase with high specific activity 32P-ATP, resolved by two-dimensional thin-layer chromatography (TLC) and autoradiographed after 3 to 18 h exposure. Spots corresponding to dGp and N7-MedGp were scraped off the plates and quantitated by liquid scintillation counting to calculate direct molar ratios. Recovered HPAC (14.4 +/- 10.0 x 10(6)) were predominantly macrophages (73.8 +/- 16.4%) and lymphocytes (9.8 +/- 11.6%). N7-MedGp was detected in 11 patients, the level ranging from 0.10 to 48.03 fmol/micrograms DNA which corresponded to 0.31-79.00 x 10(-6) N7-MedGp/dGp ratios. Detection of N7-MedGp in HPAC was associated with the smoking habit of patients: N7-MedGp was present in 7 of 10 smokers, 2 of 10 ex-smokers, and 2 of 10 nonsmokers (P < 0.05). These results show that HPAC may be used for molecular dosimetry of DNA damage by alkylating agents, including tobacco-specific N-nitrosamines, in cigarette smokers and thus used for cancer risk assessment.